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Knowing the vocabulary and principles a pilot uses will serve you well in developing a better understanding of 

your job and how it fits into the overall aviation picture.  

 

Knowledge of basic navigation and the methods used by pilots will also provide you with guidelines to issue 

realistic clearance instructions. 
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The earth is considered a true sphere divided by imaginary reference lines called latitude and longitude. 

 

 Parallels of latitude run east and west. 

 Meridians of longitude run north and south and connect the earth’s poles. 

 

These imaginary reference lines appear on the globe as a series of circles. 

 

Reference: FAA-H-8083-25, Chap. 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Federal Aviation Administration  Air Traffic Basics 

50043/50143-LP15_v1  Page 5 of 46 

 
 

 

 

 

 



Federal Aviation Administration  Air Traffic Basics 

50043/50143-LP15_v1  Page 6 of 46 

 
 

 

 

 

 



Federal Aviation Administration  Air Traffic Basics 

50043/50143-LP15_v1  Page 7 of 46 

 
 

Longitude lines are used to measure angular (circular) distance east and west of the Prime Meridian. 

 

The Prime Meridian (also called the 0° Meridian, or Greenwich Meridian) is the reference line used to measure 

longitude.  

 

 Longitude is numbered from zero degrees (0°) at the Prime Meridian to 180 degrees east and 180° 

west. 

 180° east longitude and 180° west longitude are the same meridian. 

 

References:  

 

 FAA-H-8083-25, Chap. 14 

 FAA-H-8083-25 “An Invitation to Fly,” Chap. 11 

 

 

 

 

 

 

 

 

 

 

 

 



Federal Aviation Administration  Air Traffic Basics 

50043/50143-LP15_v1  Page 8 of 46 

 
 

The places where meridians and parallels cross are called coordinates. 

 

Coordinates describe the positions of a navigational point on the Earth’s surface, consisting of:  

 

 Parallels of latitude 

 Meridians of longitude 

 

Coordinates are used:  

 

 In pilot charts and maps 

 To describe blocks of airspace 

 For airborne navigation systems 

 

Reference: FAA-H-8083-25 “An Invitation to Fly,” Chap. 11 
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Because of the geographic location of the U.S., to determine any location on any U.S. chart, latitude readings 

increase from bottom to top, and longitude readings increase from right to left. 

 

 Therefore, in the United States, latitude/longitude is read from bottom to top, right to left. 

 

Example: 29°40'16"N, 45°30'15"W indicates 29 degrees, 40 minutes, 16 seconds north latitude, 45 degrees, 

30 minutes, 15 seconds west longitude. 

 

Longitude cannot be used as a scale to measure distance except at the equator. 

 

 One minute of longitude along the equator is equal to 1 nautical mile. 

 Meridians converge toward the poles.  

 Distance between lines changes. 

 

Coordinates in ATC:  

 Are written without degrees or minute symbols 

 Do not include seconds 

 

Example: 3427N10536W 

Note: Some publications list latitude/longitude using the system decimal. 

 

Example: 34-27.73N 105-36.93W 

 

References:  

 FAA-H-8083-25, Chap. 14 

 FAA-H-8083-25 “An Invitation to Fly,” Chap. 11 
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Measurements of Time 

 

In this section, three measurements of time will be presented.  

 Coordinated Universal Time (UTC) 

 24-hour clock 

 Time Zones 

 

Coordinated Universal Time (UTC) 

 

 Also referred to as “Zulu” time when ATC procedures require a reference to UTC 

 Used by the FAA for all operations, however, VFR pilots may use local time 

 Eliminates confusion caused by different local times 

 

References: 

 

 AIM, Chap. 4 

 FAA-H-8083-25, Chap. 14 
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 The earth is divided into 24 standard time zones beginning at 0° longitude. 

 Each zone is 15° of longitude wide starting at the Prime Meridian, with some variation due to 

geographical boundary considerations. 

 Time in each zone is called Local Standard Time/Daylight Savings Time (LST/DST). 

 

There are four standard time zones in the contiguous U.S. 

 Eastern 

 Central 

 Mountain 

 Pacific 

 

Reference: FAA-H-8083-25, Chap. 14 
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U.S. Time Conversion Factors 

 

 Eastern Standard Time, +5 hours 

 Central Standard Time, +6 hours 

 Mountain Standard Time, +7 hours 

 Pacific Standard Time, +8 hours 

 Alaska Standard Time, +9 hours 

 Hawaii Standard Time, +10 hours 

 

If Daylight Savings Time is in effect, subtract 1 hour from conversion.  

 

To convert from LST to UTC:  

 

 First convert to 24-hour clock 

 Determine appropriate conversion factor and apply 

 

NOTE: DST starts at 2 A.M. the second Sunday in March, and ends at 2 A.M. on the first Sunday in 

November. Some locations do not switch to DST. 

 

Reference: FAA-H-8083-25, Chap. 14 
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Time = Distance divided by Ground Speed (T = D ÷ GS) 

 

 Time is measured in hours and minutes and must be converted to decimals in order to apply this 

formula. Divide minutes by 60 to get the decimal equivalent of hours and minutes. 

 

NOTE: 2.5 hours is expressed as 2+30 in ATC. 

 

Reference: FAA-H-8083-25, Chap. 14 
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Finger Formula 

 

The following “finger formula” is helpful in remembering this relationship: Place a finger over the unknown 

you wish to find and read the correct formula. 

 

 Place finger over T and read D/S or Distance/Speed. 

 Place finger over S and read D/T or Distance/Time. 

 Place finger over D and read S x T or Speed x Time. 
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Wind is a mass of air moving over the earth’s surface in a definite direction. 

 

 Wind is stated to include the following: 

 Direction from which the wind is blowing 

 Velocity in knots 

 

Example: A wind report of 04025 is coming from 040 degrees at 25 knots. 

 

Reference: FAA-H-8083-25, Chap. 14 
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Ground Speed vs. True Airspeed 

 

 Wind does not affect true airspeed. 

 Wind does affect ground speed. 

 Increased by tailwind 

 Reduced by headwind 

 Crosswind affects speed and direction of flight. 

 

Reference: FAA-H-8083-25, Chap. 14 
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An aircraft’s movement over the ground is comparable to a boat crossing a river. 

 

 If there is no current in the river, a boat starting at one shore of the river and rowing perpendicular to 

the river’s edge would end up at a point on the opposite shore directly across from its starting point. 

 However, if there is a current, the boat will be carried downstream until the boat eventually reaches the 

opposite shore. 

 

 The displacement of the boat downstream is dependent upon the: 

 Direction and speed of the river current 

 Direction the boat is headed 

 Speed of the boat through the water 

 

Reference: FAA-H-8083-25, Chap. 14 
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True course represents the intended path of the aircraft over the earth’s surface. 

 

Track is the actual path that the aircraft has flown over the earth’s surface. 

 

Drift angle is what any free object will do as the air moves downwind with the speed of the wind. 

 

 This is just as true of an aircraft as it is of a balloon. 

 In one hour, an aircraft drifts downwind an amount equal to wind speed. 

 

References:  

 FAA-H-8083-25, Chap. 14 

 FAA-H-8083-25 “An Invitation to Fly,” Chap. 12 
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True Heading (TH) is True Course (TC) corrected for wind (TC +/- WCA = TH).  

 

 The pilot attempts to fly True Course. 

 The wind pushes aircraft off course. 

 The track over ground is not a desired one. 

 The difference is called drift angle. 

 

To compensate, pilots correct heading toward direction from which wind is coming. 

 

 Right or left of true course 

 The resulting angle is Wind Correction Angle (WCA). 

 The resulting heading is called the True Heading (TH). 

 

It is the controller’s responsibility to compensate for wind speed and direction when:  

 

 Formulating estimates 

 Issuing radar vectors 

 

References: 

 

 FAA-H-8083-25, Chap. 14 

 FAA-H-8083-25  “An Invitation to Fly,” Chap. 12 
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Pilots use performance tables to calculate their true airspeed from power settings, altitude, and temperature.  

 

 Calculating the wind’s effect on true airspeed gives the pilot groundspeed, which is then used to 

determine:  

 Time en route 

 Estimated Time of Arrival (ETA)  

 

More importantly to a controller, for a constant true airspeed, the indicated airspeed decreases with increases 

in altitude and temperature.  

 

 Because speeds assigned by ATC are expressed as knots of indicated airspeed, controllers need to 

be aware of the possible differences between true airspeed and indicated airspeed. 

 

References: 

 

 FAA-H-8083-25, Chaps. 6, 9 

 FAA-H-8083-25 "An Invitation to Fly,” Chap. 4 
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Variation is the angular difference between true north and magnetic north. 

 

 Variation is measured in degrees from true north. 

 The magnetic north pole is located 1,300 miles from the true north pole, and is always moving. 

 Isogonic lines connect points of equal difference between true and magnetic north.  

 Agonic line connects points of zero variation. 

 There is only one agonic line.  

 

Reference: FAA-H-8083-25, Chap. 14 
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Magnetic Deviation  

 

 Magnetic compass error may change as the aircraft heading changes. 

 

 Results from magnetic influences within aircraft:  

 Electrical circuits 

 Engine 

 Other magnetized parts  

 

 Deviation card is mounted near the compass.  

 Lists corrections 

 Compass Heading (CH) is the Magnetic Heading (MH) corrected for deviation (MH ± DEV = CH). 

 

Reference: FAA-H-8083-25, Chap. 14 
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The determination of position by identification of landmarks from their representation on a chart. 

 

 Pilot draws course line on chart from selected checkpoints and prominent landmarks. 

 Pilot flies from landmark to landmark by visual references.  

 Useful only in VFR weather  

 Pilotage is the basic form of navigation for a beginning pilot. 

 It is suitable for slow aircraft flying close to the ground. 

 

References: 

 

FAA-H-8083-25, Chap. 14 

FAA-H-8083-25 “An Invitation to Fly,” Chap. 12 
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Radio navigation is a method of determining and maintaining a desired course or determining an aircraft’s 

position by use of radio navigation aids on the ground. 

 

When a pilot flies from one point to another with the use of radio aids, radio navigation allows navigation over 

areas with too few landmarks for pilotage. 

 

 Radio navigation can also be used as an aid in verifying an aircraft’s position when navigating 

primarily by pilotage or dead reckoning. 

 Requirements for radio navigation include:  

 Ground-based transmitters 

 Appropriate navigation receivers in the aircraft 

 Receivers and instrument displays in aircraft 

 Charts and publications 

 Additional pilot training  

 

Reference: FAA-H-8083-25, Chap. 14 
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The Global Positioning System (GPS) allows anyone with a proper receiver to determine his or her position 

instantaneously, with near pinpoint accuracy.  

 

 Anywhere on the earth 

 

GPS is based on:  

 

 A constellation of 24 operational satellites, and several spares 

 A series of earth-monitoring stations 

 Receivers on the ground which use the satellites as precise reference points to triangulate their position 

 

The advantages of GPS are:  

 

 Provides accurate information 24 hours a day 

 Is unaffected by the weather 

 

Reference: FAA-H-8083-25, Chap. 14 
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